SUMMARY Gall stones were detected by ultrasonography in 30 of 226 (13%) children with homozygous sickle cell disease aged 5-13 years participating in a cohort study from birth. Children with gall stones had significantly lower total haemoglobin and fetal haemoglobin and higher bilirubin concentrations, but further analysis showed that the apparent effects of haemoglobin and fetal haemoglobin concentration were secondary to their relationship with bilirubin concentrations. Abdominal pain crises were significantly associated with gall stones but both factors appeared to reflect an increased clinical severity and were probably not causally related. No patients had symptoms specific of gall stones and an association with abdominal pain crisis should not, of itself, be considered an indication for surgery.
Pigment gall stones are well recognised as a complication of sickle cell disease but previous data on their prevalence and pathologic significance have been collected from symptomatically ascertained patient populations. The present study reports the prevalence in a representative sample of patients with homozygous sickle cell disease followed up in a cohort study from birth. This has also allowed an assessment of risk factors for gall stone formation and an analysis of associated symptomatology.
Subjects and methods
The children participated in a cohort study of sickle cell disease, which has been previously described. 1 2 During3 the screening of 100 OOO consecutive deliveries, 314 children with homozygous sickle cell disease were detected of whom six were lost to follow up immediately; 308 were admitted to the cohort study and followed up prospectively. Of these, 53 died, nine emigrated, and 246 (aged 5-13 years) continued to be observed at the time of the study.
From January to May 1987 all available children were examined by an experienced radiologist (JSD) using an ATL Ultramark IV with 3-0 mHz sector transducer. All studies were conducted in both transverse and longitudinal planes, with patients in a fasting state. Gall stones were diagnosed on the basis of echodense images within the gall bladder with either acoustic shadowing or gravitational change in position.
The haematological risk factors for gall stone formation were examined by comparing the means of steady state haematological indices in children with and without gall stones by Student's t test and by logistic regression analysis. These analyses were confined to steady state values over the age of 4 years because of rapid age related changes before this age.2 All variables except total haemoglobin and direct bilirubin were transformed (log1o (variable+ 1)) to produce approximately normal distributions before analysis. These observations were also used to predict gall stone frequency according to age and total bilirubin concentration.
Clinical features were also compared in patients with and without gall stones. Pain crises were defined as pain severe enough to limit activity and to require narcotic analgesia and were divided into those affecting primarily the bones or joints (bone pain crisis) or the abdomen (abdominal pain crisis).
Dactylitis was defined as painful, tender swelling over the small bones of the hand, foot, or digits with no evidence of local infection. Acute chest syndrome was characterised by fever, tachypnoea, and signs of pulmonary consolidation. Septicaemia referred to a clinically ill child with fever, positive blood culture, and no other focus of infection. The growth of children with and without gall stones was assessed by comparing mean heights and weights at the 5th and 9th birthdays.
The frequency of clinical events was assessed by deriving age specific incidence rates for pain crises, acute chest syndrome, and dactylitis in children with 693 and without gall stones. As a few children with multiple events may distort these rates, a scoring system of 1-5 was used for bone pain crises and acute chest syndrome (representing 0, 1, 2-4, 5-9, 10 or more events) and of 1-4 for abdominal pain crises (representing 0, 1, 2, 3 or more events). These age specific incidence rates, derived for one year age bands, were compared between groups by analysis of variance. The (table 1) . Among those affected, the male:female ratio was 2-5:1 in the 5-7 year age group and 1-3:1 in children aged 11-13, but the overall sex difference was not significant (X2=0-62, p=0.42).
Comparison of haematological indices showed that children with gall stones had significantly lower total haemoglobin and fetal haemoglobin and higher Gall stones in Jamaican children with homozygous sickle cell disease 695 an increased disease severity. No child had specific symptoms attributable to gall stones, and pain in the abdominal painful crisis was not localised to the right upper quadrant or epigastrium. There were no differences in the incidence of septicaemia or dactylitis or in growth between the groups. 
